Regulation of glycogen synthesis in rat-hepatocyte cultures by glucose, insulin and glucocorticoids.
The changes in glycogen content and in its rate of synthesis in two-day-old primary cultures of rat hepatocytes were assessed under various conditions. Hepatocytes cultivated in serum-free and hormone-free medium switch from glycogen degradation to glycogen deposition at 10.3 mM glucose. After pretreatment of the cells with glucocorticoids this threshold was reduced, in the absence or presence of insulin, to 5.4 or 1.2 mM glucose, respectively. The rate of glycogen synthesis in the presence of 10 mM glucose was amplified from 5 nmol x h-1 x mg protein-1 to 20 nmol glucose x h-1 x mg protein-1 after pretreatment with triamcinolone. Glucagon pretreatment also significantly increased the subsequent glycogen synthesis rate. Insulin addition accelerated glycogen synthesis about twofold regardless of the pretreatment. The dose-response relationship between insulin concentration and glycogen synthesis rate showed half-maximal effect at 0.62 +/- 0.22 nM (mean +/- S.D.) insulin. Pretreatment of hepatocytes with glucocorticoids, glucagon, insulin or combinations of these hormones did not significantly change the concentration which gives the half-maximal effect.